The effect of fresh autologous blood transfusion on platelet count and blood requirement in the early postoperative period is examined in a control group and in patients receiving early and late autologous replacement. Withdrawal of blood in the autologous groups appeared to enhance platelet numbers as the autologous groups had higher mean platelet counts than the control group immediately after bypass, in spite of having lower mean haematocrit. After bypass all groups showed a progressive rise in platelet count with time. A substantial part of the rise was explained by haemoconcentration resulting from fluid shifts but there was also an increase in the total circulating platelet numbers. There was no difference in postoperative blood loss between the three groups. Autologous blood replacement hastens the postoperative rise in platelet count but does not alter the postoperative blood loss.
these studies (summarised in Table 1 ) was account taken of haemodilution during bypass and haemoconcentration afterwards. As substantial fluid shifts can occur in the early postoperative phase, haemoconcentration alone could cause a rise in platelet count. However, if the haematocrit is measured, platelet counts can simply be corrected for haemodilution by calculating the platelet/haematocrit ratio, also called the "platelet index". Using this Trumbull et al. ll observed that platelets were diluted rather than lost during cardiopulmonary bypass and that although platelet counts fell, the number of platelets per gram of haemoglobin actually increased during and after perfusion. Lilleaasen 8 found that after the withdrawal of blood for autologous transfusion haemodilution appeared to augment platelet numbers, in that the platelet index rose above the pre-operative value just before bypass and Anaesthesia and Intensive Care, Vol, X, No. 4, November, 1982 In this investigation platelet counts were examined, with correction for haemodilution using the platelet index, before and after transfusion of fresh autologous blood after cardiopulmonary bypass.
MATERIALS AND METHODS
Thirty patients undergoing coronary artery vein grafts on cardiopulmonary bypass were randomly allocated to three groups of ten.
Group I consisted of ten patients, the control group, from whom no autologous blood was withdrawn.
Group Il consisted of ten patients from whom approximately 10 mllkg of heparinised autologous blood was withdrawn from the venous line to the pump into a one litre Travenol bag within the first five minutes of cardiopulmonary bypass. The bag contained no anticoagulant. This blood was stored at room temperature and was transfused without a filter at the end of bypass after administration of protamine sulphate.
Group III consisted of ten patients from whom blood was withdrawn as above, but administration was delayed until three hours after the termination of bypass.
Extracorporeal circulation was performed with a Polystan Venotherm Bubble Oxygenator. The priming volume was either: a) 1000 ml of Plasmalyte 148 in 5070 dextrose + 500 ml of stabilised plasma protein solution, + 500 ml of homologous blood + 100 ml of 4.2% of sodium bicarbonate, or b) 1800 ml of Plasmalyte 148 in 5% dextrose.
In all cases, heparin 100 mg was added to the Blood samples were withdrawn (1) from patients in all groups at end of bypass after protamine sulphate, (2) 3 hours after termination of bypass from patients in all groups by which time Group Il had received the blood but not Group III,
(3) after autologous blood transfusion in Group Ill. On all blood samples a blood film examination, haematocrit and platelet count were obtained. If the film exhibited fibrin the case was discarded and the protocol repeated on a new patient.
Statistics were examined by a paired or unpaired Student's t test (one side).
RESULTS
In Group I the mean duration of bypass was 55 minutes (S.D. 16) while Groups Il and III combined it was 52 minutes (S.D. 8).
All three groups had similar age, weight and sex distributions.
The results are summarised in Figure 1 and Tables 2, 3 and 4. Immediately after bypass, Group Il and III taken together had a lower mean haematocrit than the control group (p < 0.05) ( Table 2) . Groups Il and III at this time had been treated identically. The mean haematocrit for Groups 11 and III were similar, 30.1070 and 30.6% respectively. In contrast, the mean platelet counts in Group II and III was 21 % higher than the control group (Table 3 ). However, this was not statistically significant. The mean platelet index at the end of bypass was more revealing and showed that in Groups Il and III taken GROUP! GROUP 11
GROUP III together there were 36% more circulating platelets per unit red cell mass than in the control group (p < 0.05) ( Table 4) .
At 3 hours after bypass, mean haematocrit had risen in all groups when compared with the level at the end of bypass ( Table 2 ). In Group I it rose by 16% (SO 15), (p < 0.01). In Group 11 it rose by 30% (SO 10), (p < 0.01). In Group III it rose by 23% (SO 12), (p < 0.01). The difference in mean haematocrit between the groups was not significant.
Mean platelet counts also rose markedly in the 3 hours after bypass (Table 3 ). In Group I it rose by 57% (SO 52), (p < 0.01). In Group 11 it rose by 56% (SO 30), (p < 0.01) and in Group III it rose by 41 % (SO 34), (p < 0.01). The difference between the mean platelet count at this time in Groups I and III was not significant nor was there any significant difference between Group I and Group lI .
The platelet rise was not purely a fluid shift. It is of great interest that the platelet index in all groups was higher three hours after bypass than immediately after (Figure 1 ). Between these two times the platelet index rose 33% in Group I (p < 0.01), 19% in Group Il (p < 0.05) and 20% in Group III (p < 0.05) ( Table 4 ). The platelet index in Group II rose sharply at 3 hours after transfusion (Figure 1 ) and the mean index was 29070 greater than that of Group I (p < 0.05). Group 11 was also 17% higher than Group Ill, although this was not statistically significant.
Delaying transfusion in Group III slowed the rise in platelet count and the platelet/haematocrit index (Figure 1 ). After the delayed autologous transfusion the Group III platelet index (p < 0.05) rose above the 3 hour values to levels similar to Group 11.
In spite of the higher platelet counts in Group 11 and Group III there was no difference between the groups in the postoperative blood loss at either 4 or 18 hours after operation ( Table 5 ).
DISCUSSION
It is generally believed that the platelet count in absolute numbers drops by 50-70% of the pre-operative value by the end of cardiopulmonary bypass. 12 . 14 It is suggested that the mechanisms responsible for this large decrease could be platelet destruction, platelet aggregation and trapping within the extracorporeal circulation, or reversible platelet sequestration within the liver. In addition there is the expected fall from haemodilution. De LavaP4 showed that within two hours of termination of bypass, platelet counts rose from 45% to 70% of the pre-operative value and that platelet adhesiveness returned to within normal limits. He believed that this was due to a return to the circulation of platelets sequestrated in the liver. Our results indicate that the rise in absolute platelet counts in the first three hours following termination of bypass is a true increase and not a result of haemoconcentration. This is consistent with the hypothesis that sequestrated platelets return to the circulation. Lilleaasen B showed that a group of patients from whom he withdrew blood for autologous transfusion before cardiopulmonary bypass had significantly higher platelet counts (after correction for haemodilution) than a control group from whom no blood was withdrawn. He later showed 15 that such withdrawal and haemodilution raised platelet count to 121 % of the pre-operative value, even before institution of cardiopulmonary bypass. In this study, patients from whom blood was withdrawn for autologous transfusion and who were therefore more haemodiluted have significantly more platelets at the end of bypass, which is in agreement with Lilleaasen's work.
The importance of the untreated control group in this study is clear when the platelet count and the index is examined in Group I. Platelet count rose sharply in the first few hours after bypass. Much of this rise is the result of haemoconcentration but correction for this using the platelet index still shows a rising level of platelets with time. Failure to consider fluid shifts and haemoconcentration makes many of the previously published reports obscure as the difference between haemoconcentration and a true rise in platelet numbers cannot be determined.
With the tendency of platelet numbers to rise in the post-bypass period, it is relevant to ask what is the significance of fresh autologous blood transfusion in improving platelet counts. This assumes importance when it is recognised that the only significant clinical defect in coagulation at the end of cardiopulmonary bypass is a deficiency in the quantity or quality of platelets. 16, 17 At three hours after bypass the platelet index and count of Group 11 was higher than control and we believe the process of withdrawal and administration of autologous blood hastens the return to higher platelet counts.
It is surprising that there was no difference in postoperative blood loss between the groups in spite of improved platelet numbers. This is probably explained by the fact that few of the patients in our control group had platelet counts below 100,000 which appears to be about the lower level for normal haemostasis.1 8 In situations where platelets are more severely reduced, the autologous transfusion could play a useful role in preserving haemostasis.
It is concluded that the practice of withdrawal of blood for autologous transfusion produces truly increased platelet counts in the immediate post-bypass period and that this is enhanced by fresh autologous blood transfusion.
